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Abstract of JP2196713 

PURPOSE: To efficiently pack an amphipathic 
medicine in a large packing amount simply and 
rapidly by forming the gradient of ammonium ion 
between an internal aqueous phase and an 
external aqueous phase of liposome. 
CONSTITUTION: A suspension of liposome is 
prepared in the presence of ammonium sulfate. 
The external aqueous phase of the prepared 
suspension is diluted with a proper salt or buffer 
solution or ammonia is removed from an external 
aqueous phase, a natural ammonia molecule is 
diffused from an inner aqueous phase to the 
external aqueous phase to form a gradient of 
ammonium from the inside to the outside and a 
gradient of pH from the outside to the inside 
between the internal aqueous phase and the 
external aqueous phase. Then a deprotonized 
amphipathic medicine is packed from the outside 
into the inside, bonded to a liberated protein left 
in the aqueous phase and accumulated in the 
liposome. When a reverse pH gradient state 
occurs, the bonded medicine is dissociated into a 
proton and the deprotonized medicine to release 
the deprotonized medicine or the liposome. 
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^ A ^ 7 r f- ^ ^3 'J ^ (DSPC) , * * 7 r * ^ 

^ y -t d — ;kpg) u z f><& * n^. Ctt£©** 



i^^speg y #v-^s^j^fiRT&. cne>© 

v - ^ » fc' T 53it$n/c> ^y^^itt^^* 

^, y yfl&S^©«t 7 U-nzmifci&am'K&'c tt. 

©Bg8SJK« it. S$^tt<HftlZHoI^ 
©t©*<»^t<. &ig£©tt. ^15-24{H©M 
^^^^^^^©^©Tfc*. w©tStt 6U7>^J t> 

©iS'&lt. ;g.tj8i*<^<Tfcl^©^t&lne^*l# 

so^ifi««<f y * v - a * * * 

©S5tt4^Si^tw«:^-r * . c: © *t *> xmittom 
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4>tg»**i. C £fthc& Jig® *r&3 

«fc^ # y * v- aw**©******"** 1 *• 

^ ,j # y - a © an k v a L T * © A* » * 
its 

*&91CDin;£$!JKE 1,1 * GDK»£ L^EPC. DPP 
C, DPPC. PHEPC, *J<£tfDSPCtt. C, ~C. » 



MBIT 2-196713 (10) 

,j 4 v _ ^ |fi |jR ^ li , $ £ C. 3 U X -r o - ^ . 
3 u A ■?* V ^ ■ ~* — K 3 x f- »; ^ 

-^*R$$Mi. ££C dl>ft©flgBft7 ;b3 -;u, 

( J^T££ ) 



«j a v - i> o aa a? 

MLV. LUV. OLV. SUV. FTHLV *J <fc SPLV © U # 

3$ (PL) , ^^U<l±EPC DPPC. DSPC,DSPC*J«fc 
tfPHEPC £. 3U^7-a-/Ut ( PL/CHOL ; 2/1 ; 

, l^t Jm*. <5>nfc 1 -10* 

^%©PEC t-CmnJcS *IT^4. MLV li. Chem. 
Phys. Lipids, l£, 225-246H. 1 967 ^ i He thods 
in Bioche«. Anal.. 33 337 -462 PC. 1988 

SPLVtt. Biochemistry, 24£. 2833-2842M. 

1985^^ L/c o t. -;if;n-f^0^« 
&<< * y K* v n/KT^ y©#ft?££ 

tflg®©i@6a{fc* r * fc «> ^ . 0.5 iB©f 

A?****. ^1^^^4.797.285 ^ (*HK1 

-^•jisscffli^ns^TK^a^^SD^n*. PEC- 
PL, MLV, OLV, SUV, SPLV t>U<t±PTMLV £ ^ t/ 

fKton/O'i^v-iSI^. © & nj © jg 



«J * V - A « . r y * 
■i * v - J> t*i - * Q S © & 

^{fcx^uy. > & v ° D * )VJ * ' 

f;K ^ a D *< y -f y . ^ a * y -t" y . 7 * * 
a ^ y -tf y tt ^ * . #*U<l*^oa*Ji/A 



-116- 



(11) 



gj^fr^-H, *»fli7 

■;# v _i k flK&gttflSiSpH££U£**S'C'. 

can*.*. &*^tt. «*n* t&?&ttin6a 

fcJW#V *7- ***** 9 * V - A«K:tti&* 

(BHD. 7f--Mtfc K « * f7 * h V(BBA) . or - 
h 3 7 * n - Jl> . «-|'37*B-**^f*" 
K *}J;0 ! 7 , ot , /l'*'7-M^4» «LV. SUV, 
LUV, OLV, SPLV, PTMLV t£ £ <D & O V sK 7 J* 

s* fi g 7 v * ~ * * j j * v - * <*> ft gp.n 



tt© P H*7.5 ©-Sk«I*l. »;*v-A/j>gart 

Ufc^fi© fc* ? ~ S'SfettK «fc * fc® "^*> * • 
C©KIEi&**t*. Bl*»«l/T»i7y*^ 

tsocffl^fc. 8»7y*'*^oiK®^« 

: ft®©®* ©It^t*. ^-ffilHiSKT ^ 0 * £ 

^K7 ^ ^ ■> * v # v — * f*3 k: £4 A $ n tr 
5 ^ y ©ttft&ftoftft*. l£K7y*~**© 

lt$*l£T$*4t |*igJi©pH*<T*<* ^ t^^L 
TO*. t*7-^**8tfc'J*V-i»«. PH7.5 
©0.15M 8ft*')^UT»Tllftlfc*7Tf 

9 * *c-50;* 7 *£ aia$*fc»^» e^^vo 
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HISJ ¥2-195713 (11) 
W*.tf0.l5n ©Nad *> U < ttKCI iSifc © 3 

t7rf y^C-SOt:, i|*7-****1"** 
tiCOy*7-^K*i*^>ii9^^*® T ' pH 

rtep P H*^si" * 2 •?© hi * ©«i3£i£*<ffl ^ 

fcr^^x©£Sft§£&tf:pHft#t£T*>*. fc^ 72 **' 
pK-7.2 Ctf5*'/^^OB-t Fo + ^StilS 



3f| 1 0^©#AE)^«i> y =E - ^ * 'J * V 

-^©rt®pH*^f. lfAW;^7tt, »J*7 

rteUpHioM^^^-rKiEftlST!* *• ££^7 
^^^©^KO^flE^IIBEl*****^' 7 * 

KLfc©±BfcK«**iKUfc. ttlS^H^^© 

9.25) ®5t*lfe1- * S^*^ * . 

*5 *} c . r * u *^ v * u y ♦>* * * 1" * *s ^ 
|J *7 -i*SJ!roUfe. "J * v -j* ©^14ffltw53- 

©§gft©TSftctt1- * ^«*^1*. lfA^77rt. 
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& r . 0r £ © M (b) ^ x . v # v - a * HS ftn 

* y ■> vz&m l ((cj-c^r ) . «*©»» ( 

release)0j£££. «fi * & « K * # ** * & fit 7 V 

ATtt. 7 * U * * W * 5*1*96. U. 

y >KV-j.O K * V /I/ fc" > ^ g * ^ SI 
F * V /!/ f •> y tt . < © ft a# tt ** 7 £ 

(pK = 8.25) . tfc->T, 'J*V-A 
©i*3®J£#{0£©ra«:&Urt: pH-EJEu: *fc o T . U 

3 C * 0 J* * * * fc tttt 7 X * J- * a y # V - A 



?§fiil ¥2-195713 (12) 

■fe 7 r r v * XC-50;* 7 2.*aiBa?*Tp1lQK* 
ft*), H^iW 1 C - 3 C Ojjmtz «fc (3 , 

X7*7^CJ;« K * v * t* •> » ^ « * 

2 : EPC *JltF3 U^to-JfC* 

OHUSSn. 2£Bi*. 2 : i©*;Ht©oppc* 

^ 3 EI ti . F * V f * y © Wtt 7 5/ * * i*' 

ij*y — j.^eXtBoaft***?* - © £ » * • 
A* *iTt*J5cv^«©fi5tt7 y * 

i^wacHlttlfc, f* v^f Cftt. 

u ^ ^. a — ^ . 1; # y — j» £ £ <> |£25*C "C ffi £ 

RSMV+jL^-hL ( 0 0^ — T * 1" ) . 

& S V* ttXdflS^OPPC/3 u * f- a — ;p • y * v - 

a — a T^r) . finS^Ta, 



S3©i«l££«!l£ H F* V > v/nn&*tir 

aiBottA*tiT^*t» K + VJPfcr^^ (DXR) 
£, * x » * *5WX-4 (200- 

400 ^* * ffl x y * v - ± • y * v 

>> y&mfrbVa&lste. _h82©WBgtt. Bioche.. 
Biophys. Acta. 818 343-351 M. 1985^C 

SEW©*!**** efc^^^^^C J; -,T* ©* h 
•J *iifio*tW«Lfc. »&nfc^**v** 

ns * y * v — j» * k * v ^ c % > * ffli c as do l . 

^^Xv^fflJSH. 5.0 ira ©^"^ 

* y (Nalgene) Z«i0fflia4 (^^ytt (M>»8e 
Co-pany). *EB. ^ * - a - ^ W . d^^X^-) 

t: 5/ y ** 6 ^ * * *»• fc . ^' v i v ^ x ftj B§ it x ^ 



«©3£fe*i**u/cyfe. !&-&k:o.5-ii ©in*«ffi 

am© i B*ra©av^ffli. *©a©a^« ^ © 2 

a^©«»:^24>#r B iia< • oppc/ 

ft tt . EPC/3 uxfo-^ • i)<y-AC*ii 
£ tL/cS© 2 1ST* -9 A:. rt^©pH€jfi£€t/c« 

©ISK©#K<fc»£*>JJ8L,-5 irt»*a^^^^ 
©lt^ttJliK©iSIt^^^t.Tt^c. 

©rte?*ttfflKi. F*v^tr>^«k*)*L'<iS< 
F* y;i/b:i/y(DlMt2b9. tf^T, F + V 
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«3t«U'J*v-J.tt, KKftfrTT, -MS© 

UK ii * © « K * v * t- •> x «fc *? ^ *> ^> te *< . 
C *i 35 < ^ £ J ;i/ 1* •> v © itt tK ft A* M) 1 0 <S i5 

* © ft & *M* 1 * 

S/iftC, ,]x|feG)rtgfl©*teifiS<Mfi£iffl£L*:. 

C©iR33£tt. IfiKl^tt (non-measurable) Wt W 14 

4itt**-»fc<r*'J yj&:£©ifi&© 'J ^JlMKl 

i*. ^n*. fla*©a£tfcw 

Kgfliffi<*nfc:£fc*ffl V^T, #A<*« (trapped 
volune) * ©K^Iffl 

— ;i/#<fctfDPPC/3 u- * * ° — ^©'hBS©I*3 ®& 

-;i-Saffl©rteP^A*««. EPC/n * -r a - 
;u35ffl©l3:<!: 2 ( * 0 . &*© 1-5-1/ 



iiHKlT- 2-195713 (13) 

* ;u H b T 2.7o£/*^) T £> ^> . Z tilt. 

$ , - 2 ^©5S^ + © K* V ^t* i/ X©5t 
#¥ffiiSK 1 C^r. 2-P©5S^©rt6P©K 

* y ;u b- y « & tt . 'J#V— A©*ft*cjS*< 

iz m ^ as sr Jt ^ ** f * m % © ^ & * si u u t <^ 

a. 2 ffl©/M& + © K* vA.tr^y©«tt*<H — 
i^'y-j>i*iT0 k^v;p b' ■> y <D g 31 

t *<^i>rais©-^tt. * * 

jr 41 y n* t: •> y "C & t> ck < 7^ f - £ # ~c & 5. 
l pi. * 0 K* v^b -> y « 



Cili. ^"T- £Biocbe»istry, 213£. 3927 — 3932 
H. 1982*CB»S*itv^. y ^ - $ ^ 

y ^y-^rtTiSJfcSix^iSffiliC©^* 1 ** 

^Kg* S©T. C©5B«9©'hSSl*)T©^IlW^ 

/N .^^ tt. IE !&©%ftX^* h/l/T?fc*. 470 
n«.©&#J£ 1 550no © ^ 5t ffi © It ^ « . d © SB 

fcK-?^T©±S2©It# t, V ^t- ^ * 

t © x - ^ * ^ r . aastt^-^^'i^ 7 -- 1 

■T « *> ^ K * v * t" y y * L T v> « n "J * v 
^ ffi X . 'J # V - ± © 3t © ffe 5L IE $ n • 



iffi 41 © SB HI © K * v t* •> y © S5 * ^SC * . V # 

v - c # A 5 n SB ft © ffi 5t & ffi ^ T fT I* T * 
©bgffi©M&^^TW^*f*ciK:«k->T^SfeU 

^: . iflflStli. ^ — + y • x ;u -7 — «PP-4 4^ 3t S 
gtT. ©)SH/3£3t&g©470n«i t590o. i^ffl^ 

T ?f . K * v ^ t- «> y li . S 3 ir 5^ t ifi K ^ 

©tttttt. *«sc:^©si^^. pu??^©io- fc 

^ -afc&©EgBJt><£> 5 . I 3T*3^UK, u 

* v — a 1*3 © K * v t* •> y © M 3t . & £ A/ <sr 

100 %m%z*i*. njfewi-4Titsa 

Ufc 'J * V-A«SI*fc. 0.75M HCI£10%^*T 
+ Z> 4 y r p />' - ^ T 10(S C S&R L /£ ^fc © ^ 15 
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m w: . y * v - * ^ £ k *J ?s ft r s o x . k * 

#«fctf&144 V ro/*y — J^Wift + T© K* V * 
t:£/y©M#©g©teIE£, z tib 2-?<Dt%WLfc 

v — a ^ $> © ai & -c *> a . c © an a* & . & < t so 
si -c s « ^ *a & £ « £ is ^ $ £■ c a . y * 

iT^LTl/ioifi^^**. to 2r . c © m £ . 

p B TWK:©)?auTs#Ponw«:jaffi^-c- ^ titf . time 

K * y t- •> y © Sfi # o e a rg 3fe C «fc o T , 
4 y — a sir* £ © K*v;^'/y©atll £ 
4 ifitm^-c^a^^^^ism^ 



JSISJ^ 2-196713 (14) 

Ji^C ( £ *l ti f £ X V * V if (dequenching ) © 
R£ *£* £ ) £ & BIT * C £ K £ T , 3S$fc0l6 
©#&KtJ£.*T, fifciti $ ft*I£&©IEii#S££ 

a 4 *? <fc CF^ 4 W li . bOI2 2 © 9 4 ? © 'J * 
4 Efl tt y # y — 6 © K * y t" •> y cd zSI Hi £ 
te tt tK 14 *B £ A $ ft tz K*V^f->/«Wt4, 

*t A $ ft r * v * t- > v * =*r -r s v # v — a « . 

DP PC/ 3 U X ^ o — ;u ( - • - • - ) JiZfZPC 

/ 3 U X t- n — A, ( ) © y # y - i* £ ffi 

T, ^ifcWCgeS&3ftT<^55.£&7 y* J+% 

ifitiTSBSLfc. mcfc^ufc* >r r© y #v- 

Att, (7/3/4 ; * A'/ * A//* A/) © it*P©BP 
C /BPG /aPXro-^-Cfflljn, &8&S© 



iJi»v-jl (CO, 5fe*iL«n 1*1© 7 y % ~ +> j> &iag 
ffl © /n -f — x a — * y ^ x y /> v * — (hy 

perechogenic enhancer ) t. Is X ft & $ -£ £ © *C 
CO* HiA^f /<-l3-f*iy ^"C&iO^fi 

^»a?»fbffl © x v /n y * - 1 u r ttffi -f * . co, 

e^T8^»i^^ ^ t- h ©Ig^iia^c , 00 jI If J£ 68 

©'J*v-ai*jt. K6Sl**7y*^^ii. 7 

U, BU^©*** K:jffi88^*©7*a h y 

£*£©7 y^e -7 i nWRSU. &#©7^*y 

* i *147 y ^ - 7 tt. 7 y * - A4gffifrC ck o 



TMV - J» US £ i5 iS T S . C©^-5^l-T. 7 
y * jl t> a # y — j. is . ^50c^|t:. IB ^ 

•fe X * X + — X. 2 ^: . 



HH«HCOj 



A 



KHj * H* HjD • COi 



NH3 



(COl)CAS 

-A*<SiJiiU9 SI5'Eiiai«©ia*iO«^*x y/N 

-J*©;kt4IZ@£. 7y^-->^^BecU;^T£S 
iicr* 'J * v - ^ l*J £ a A $ *tfc kh,hco, 
t^^co, hh-hco, tt. y#y- 
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\tL* £ <0 * * «3 (t-f * & * <ft © > * * 



JSHKS :PP*X7rf^^3 9 ^ (EPC) ttAvanti 
Polar Lipids^: (*S. T^<^«. 

) ; 95%EPC 1*7 * k It ( B*) 

b" 5/ ^ liCarlo Erbatf: ( -f. * U — . 5 ? ^ ) fc> 

PR»^K : * S - * C 8- fc + ■> b* 1/ y-1,3, 
6- r »J * ^* + — r ) ^Molecular Probes It ( # 
Q . * U =f * HI . * 4 V * ) * N & » A L i 7 £ 'J 
i/ V * U V V ItAldrich ft*^l8A^/:. 

J- -f 5/ * U •> ^ ttCa Ibiochentt ( # H . * ') 7 

it ;u 7 ffl , yf-y • t**-) ^&WAL. 

^^^;i/fC/ytiSUaatt* N 's>A¥-L'. or - r 3 
7iD~;u^i?£/t~h4DL-ff - r 3 7 i a — 

-fe 7 r ? v * XG-50. * 7 r a — * 6B (Phauecia 
3:93) *3&T*?+> X v £ *50«X-4 (200 -400 / 
V •> a. ) (Dow Che»ical*t£l) ttSigoa *i & A 
^b/c. fX7iD**^>^^K ( f X 7 x 



KIT- 2-195713 (15) 
it & totted *> 



7 /f) ItCiba Geigytt ( X -f X , -rf — •!? JlO * S> 
A^L.. *V#-#*-r7^^- tiNucleopore 

<#@. * v 7^^-tw. ri^fyhy) * 

Wffiffl it 

NH « * SlK^jffS EPC/3 U^ -rD-/Hj ^ 

c:<o3ltefWtt. 1.0 *9'hst*.' rt®*£#<8 

^ a - ;p y # y - A CD SB g£ <!: . : *L ^ V * V - i» 

A. il * v - A CD SI S3 
5 a£ © £ d a * A tc Sft? L lOOngOEPC £ 
AK77^3t:iiAL, T25ng (D n U ^ x a 

7 ^ n ©^ffi^^fiJtl-^g|v^iK7 ^ ic. 0.5 
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n/c^S7 * ?/MI&<HLV> £. Millipore ft i& g 

^t. 7 y^xcJ; *l50psi©E*T. * *■ 

x u x x *--/PK©t¥fciJ t * 0.4//» 
CDNucleoporett©* V *-**-I"7^^-* 
5ft U T 3 O . 0. 2 * » 0*y*-#*-H 

- 7 </w*'-£iIL,T3!s]#iiJl'fc. C CD £ I f I 
^ jSl T* H 56 U • 1985^12^ 6 BCIfcftiAfc* 
tiili!l5&806,084 * (0^5:^^ UT^IffiK: 

C W L T RS «l t K * V IP b' > * * *« t * fe * 
u: , ? x 7 * 5 ^ % & ^ * z * 
^jfcsnfcmv tt. afcttffl i*-rniv 

(freeiing and thawing) II <fc o T PTMLV * ffi 

PTMLV tt. Biochln. Biophys. Acta, 817 
193 H. 1985*K Ufc*<oT. "5'C CD 



ft 19 72-198713 (16) 

fllfcBLOLV 14. 150psiCO7 ^ y X Off 7J £ 
m V* T . iES25inffl CO 0. 4 ^ o s»»J* — #* — 1-7 
^^-ai/T3@. *^-Ciia25m«© 0.2if» 

C <!: C £ o T-LS2HLV ^^6H5S$tL/c. 
fcMillipore «*«ii««*iia©»* OiZm^ 

/N » ^ y ^ — $ — (be th sonicator) (Transonic 
4601H. 35KHz|6l&». 285 7 7 r. Elma Bergwies 

# # hut) atio&bi. atatcs^t 

i: « < £ L & # 3 . 

3fj£tt* 9 * (SPLV) It. Proc. Natl. 

Acad. Scl (USA) . 75 «. 4194-4198 H . 1978* 

LVtt. Biochemistry. 24«. 2833-2842M. 1985 
* C *IT ^ * <D £ RlftC 0.5n»« Ox 

x 7 * ? ji>£<£l€"t *ll0«n CD5SK7 y * - 0 ^ 
--r /i//*CD?lS5?fc* * ^ifyn-?^ft* 



ij #y-ACD*fc£CD#*i£, Methods in Bio- 
chem. Anal.. 33 337-462 fC . 1988*Ctt.» 

X , Malvern 4700 g Sfc W 3£ *> * * ^ * W ^ • 

U * v — J* cd ^ *< co , 7 y * - * A^jK^te 

"CI*. 3 > 5 'MS (Avanti) EPC/ 3 

u ^ ^ D - #V-iC K + v ^ t* -y y £ 7 y 

jart24i#ra-< y * v ufcfc. f * * ? * 
^ttifiS-cteiL,. k* v^tr^y© v yfi»a*i 

WT^^n/it (DXR/PD *i)IL/fc. tt. 

« SfrI$l#SPLV>FTMLV >MLV ©IHaT&SCi^^ 
UTl>4. COWHil*. £-n& 3 ttOHLV ©HA 



ml v *o <>2saiL.^-rt^i«msT«>o. 

CD 2 IS CD MLV <7--n/$nT^5:i 

K * v >b f > y £ # ffi U V # v - co S JE it 
£. «S»7 y*-<r A^jKffiT? K* v^t*>y* 
% @ G 9? PC/ 3 u x -r a — ^ 'J #7-^0*8 

si/:, dxr coauaitsstt^tt-cfeo. 
iso^isr&ii. ng2«iL,fc 3 itco^ffi-caa 

igstifcniv co 0X8/ «i yfigS©^ /uitco^^fc* 

4 - C C *? * ffl *< 'J # V - A CO 
iiffi^S-^vWcferlWS^&ti FTMLV > SPLV > ML 

r * ts^o^s (T»<37-c ) »; # V 
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_fcgS©«fc 9 C UT&fc »J * V -A £ . 0.5.M © 
f^7x7^«tttS0,lS!1 Eft* r »J * 
ft-C^jfrSFttHbUfc*? r x v ? * G-50© * -7 ^ 

MIV. SPIV FTMLV) 

»T'J#V-A* l.OOOffiKlS&WUT. torn** 
#€8-1*^1.000 © 135 Bl 7 i 1 ) A^JfiS^II 



?^RnT-2-196713 (17) 

C. iJ,-KV"/,g) K4 v ;i/ '> y t: J: S ^ 15 
1 Oog / *£ © K * 7 ^ *> ^ £ & ® £ * ~ * 7 

24 1$ 13 4 X * a ^ — r L . iOr/*^"^ 

fr~,tz. <( y * * <<- ♦> s :/ JU ffi f* T . rg^-^j 

£, $ X y £ X50WX-4 (Serva) © ^ J* * iffi ifi 

a*. asacD^o tit ^ie*]*©* 

fc. 60«*(k^ 9 4>fi©ffl)li"?> 15^Pa1 J; *> 5Sl>«# 
&1T l n«fc©i!5&© K*v^nsr^y*«*-<"*c 

iJ*V-i»Cg[ofc. S£*£ffiffi*<l~2g©ttiBi 

«ttt**7i.tt, seas nT^fct^SEffl* 



mt&it. Anal. Bioche... 104&. 10-14M. 1980 
*£©**£*, MOtUfBCK + V^t^V**^ 
&$*!*©££ 20// £ ©10M HC1 

t& fc«>tCEPC 

K* v JUtf > y©iBKtt. 0.75« hci 
lO^^Wf * 4 V7'nt:;i/7^3-/^'j * v - 

n»©fcj|£. i2600»-'cm-' £ 9 Kt4«f v r o tr 

;u r ^ 3 — ^ + "C © K * V n/ f > y <D © 3t Sfc 4 
PerkU eUer>t3B UV/VIS ^ * 7 *> f - 

©HPLC* $ I* "t . J. Parent. Scl. Tecbnol.39 
220-224 H. 1985^CiB«$ tlfc^i* Kl L, 

V - i» CD SI St 



ACDsasi. c n & © y * v — jl — © a* © *£ 

A. «! rf? V - A © EH ffl 
5«e©^on*;i/J.Kl?SJii?Ufc 100n*©DPPC£ 

LfcO.SaW ©fX7x7^$ttf J0.11H 

T V * ^ <7 5 JlD^T. ^307>P H Ti«C L 
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